Expression and activation of STAT3 in ischemia-induced retinopathy.
Signal transducer and activator of transcription protein-3 (STAT3) is a transcription factor that participates in many biological processes, including tumor angiogenesis. The expression and activation of Stat3 in the mouse model of ischemia-induced retinal neovascularization was investigated to evaluate the possible role of STAT3 in retinal vascular disease. Retinal neovascularization was induced in mice pups by exposure to hyperoxia. Gene microarrays were used to identify genes whose expression in the retina is altered at postnatal day (P)12 and P18. The relative levels of Stat3 mRNA were determined by semiquantitative RT-PCR. Stat3 protein levels and the levels of the activated form of Stat3 (pStat3) at P12, P15, P18, and P22 were determined by immunoblot analysis. Stat3 and pStat3 were demonstrated by immunofluorescence in retinal sections at P12, P15, and P18. In a series of microarray experiments, increased Stat3 mRNA levels in the retina were detected at P18. This result was validated by RT-PCR and demonstrated that Stat3 and pStat3 protein levels also increase during the development of neovascularization. Stat3 partially colocalized with blood vessels at the peak of neovascularization. pStat3 colocalized completely with blood vessels in both experimental samples and age-matched controls. pStat3 staining increased notably in the neovascular vessels at P15 and P18 and was more strongly associated with the epiretinal vessels than with inner retinal vessels. It was not detected in larger blood vessels, such as those of the optic nerve. The level of Stat3 expression increased, and pStat3 was observed in association with retinal neovascularization. Activated Stat3 was preferentially localized to neovascular retinal vessels. These data suggest that STAT3 may have a role in proliferative retinopathy.